Sural nerve morphometry in diabetic autonomic and painful sensory neuropathy. A clinicopathological study.
Observations have been made on a selected series of insulin-dependent patients with neuropathy, subdivided into three groups: (1) severe autonomic neuropathy with an accompanying painless sensory neuropathy; (2) severe autonomic neuropathy with a chronic painful sensory neuropathy; and (3) chronic or acute painful sensory neuropathy with no autonomic neuropathy. All three groups showed a loss of large and small myelinated nerve fibres in sural nerve biopsy specimens which was greater in Groups 1 and 2. Regenerative activity was prominent in all three groups, but least in Group 3. Teased fibre studies showed evidence both of axonal regeneration and remyelination. Active fibre degeneration was rare. Measurements of g ratio (axon diameter:total fibre diameter) gave no indication of axonal atrophy. The density of unmyelinated axons was reduced in all three groups, as was their median diameter. Vibration sense threshold was positively correlated with the total number of myelinated fibres and thermal sensory threshold with median unmyelinated axon diameter but not with total unmyelinated axon numbers. No correlation between the occurrence of pain and active degeneration of myelinated fibres or with regenerative activity either in myelinated or unmyelinated axons was detectable. Assessment of differential loss of large or small myelinated nerve fibres was difficult because of the presence of large numbers of small regenerating myelinated axons. The results are discussed in relation to the concept of 'diabetic small fibre neuropathy' and the causation of pain in diabetic neuropathy.